ABSTRACT -The frequency of delirium in elderly inpatients is high, resulting in poor hospital outcomes. The objective of this study is to assess whether delirium is an independent predictor for mortality over a three-month period.
Introduction
Delirium is an acute confusional state with global cognitive disfunctioning. The frequency of delirium in the elderly inpatient population ranges from 14 to 56% (Inouye 1994) . The impact of delirium has been studied with relation to its individual and social consequences. The cognitive and functional status after discharge was found to be altered in older inpatients diagnosed with delirium (McCusker et al. 2001) , and this condition seems to be an important marker of risk for dementia (Rockwood et al. 1999) . The length of stay for different patient groups with delirium was found to be significantly longer than for non-delirious patients (Ljubisavljevic & Kelly 2003 , Pompei et al. 1994 . Poor hospital outcomes such as new nursing home placement and functional decline were also associated with delirium as a prognostic determinant (Inouye et al. 1998) . All these facts underline not only the clinical importance of delirium but also its hospital and nursing home costs, which could reach 17.5 million USD per day in the USA (Rizzo et al. 2001) .
With respect to mortality for inpatients with delirium, index admission mortality rates were between 9 and 23.9% (Inouye et al. 1998 , Navinés et al. 2001 . Even the prevalent subsyndromal delirium led to a longer hospital stay and increased post discharge mortality in elderly medical inpatients (Cole et al. 2003) . Non-detection of delirium in older patients seen in emergency departments may be related to increased mortality after discharge (Kakuma et al. 2003) Studies assessing the association between delirium and subsequent adverse outcomes including death, reached diverse conclusions. Inouye et al. (1998) reported no significant association between in hospital or threemonth mortality and delirium, while other follow-up studies on post discharge mortality (Rockwood et al. 1999 , Francis & Kapoor 1992 found that delirium could be a marker of risk for death at long term. However, these two studies have limitations such as small sample sizes, limited follow-up and inadequate control of confounding factors. In their 12-month follow-up study, McCusker et al. (2002) introduced a more exhaustive control of these factors and found that delirium was an independent marker for mortality.
Continuing this line of research will contribute to clarify the association between delirium and mortality and increase awareness in clinical practice. In this sense, the objective of this study is to report more evidence on the association between mortality and an episode of delirium in the older population over a three-month follow-up. The duration of the follow-up period was established on the basis of previous studies finding that the survival curve for delirious patients decreased rapidly during the first month after enrollment (McCusker et al. 2002) .
Methods

Sample
The sample was recruited among patients aged over 65 years, admitted over a sixmonth period at the medical and traumatology wards in a 700-bed university-affiliated hospital in Barcelona, Spain, with length of stay longer than 72 hours. Reasons for exclusion were severe aphasia and language barriers. The final sample included 171 inpatients, 65 of whom presented delirium (38.0%).
Instruments
A protocol designed for gathering information on clinical features of delirium and dementia was used in the clinical interview. Psychiatric diagnosis for delirium and dementia was determined with the DSM-IV criteria (American Psychiatric Association 1994). The existence of current or previous psychiatric morbidity was established according to data gathered from interviews with the patient, treating physician and relatives, and psychiatric files.
The Confusion Assessment Method (CAM) (Inouye et al. 1990 ) is a specific index for identifying delirium, based on the operational application of the DSM-III-R diagnostic criteria and intended to obtain clinically relevant information from the caregiver (nurse or relative) and the patient. It provides a diagnostic algorithm for delirium based on the presence of the two cardinal features (acute onset and fluctuating course, and inattention) and at least of one of the two secondary features (disorganized thinking and altered level of consciousness). In our study, the Spanish version of the CAM was used (González et al. 2004 ).
The Delirium Rating Scale (DRS) (Trzepacz et al. 1988) was specifically designed to assess delirium symptoms. It has 10 items and is able to differentiate delirium from other psychiatric conditions. The scores reflect the severity of the symptoms. Both the original and the Spanish versions (Bulbena et al. 1996) used in our study were found to have adequate psychometric properties.
The widely validated Spanish version of the MMSE (Folstein et al. 1975 , Lobo et al. 1999 ) is intended for use by clinicians for the evaluation of cognitive functions such as orientation to time and space, memory, attention and calculation, language and constructional abilities.
The Karnofsky Performance Status (KPS) includes ratings by the clinician of the patient's overall functioning level. Scores of 0 represent minimal functioning while scores of 100 represent unimpaired functioning. It was shown to have good reliability and validity and standardized guidelines for use are also available (Schag et al. 1984) . The KPS proved to be highly predictive of outcomes in geriatric patients and to have good ability to discriminate between high-and low-risk groups (Crooks et al. 1991) . It also proved to be useful as a predictor of decline in basic daily life activities and quality of life in older patients (Sitjas et al. 2003) .
Procedure
The study was undertaken with the consent of the participants or their legal representative. The patients and their relatives were informed that they would be contacted by telephone in order to evaluate their medical status. A psychiatrist expert in detection of delirium of the Consultation-Liaison (C-L) Psychiatry Ward at the Hospital Clínic of Barcelona, selected inpatients with a hospital stay over 72 hours from the medical and orthopedic wards, according to the inclusion criteria. The psychiatrist reviewed the medical record of the patient and interviewed the relatives or the nurses on acute onset and fluctuation of the patient's symptoms of delirium. Then he administered a clinical interview according to DSM-IV criteria and conducted a single cross-sectional evaluation for ratings at the CAM, the MMSE and the KPS. Diagnoses of delirium and dementia were made using all data. If the patient was diagnosed with delirium, the DRS was administered to evaluate the severity of delirium. At three months after enrollment, the C-L psychiatrist contacted each patient or his/her relative(s) in order to obtain information on vital status. All data were entered twice in a database designed for this purpose.
Statistical Analysis
Survival curves for patients with and without delirium were constructed with the Kaplan-Meier product limit estimate (Kaplan & Meier 1958) . The significance of differences in survival was tested using the logrank test.
To evaluate the effect of possible prognostic factors in the survival time the Cox multiple regression model was used (Cox & Oakes 1984) . This model identifies and evaluates the relation between a possible set of prog- Figure 1 . Distribution of the sample over the duration of the study. nostic variables and the rate of incidence of the event in question (in our study, death).
T test for independent samples or chisquare statistics were used to compare the group of patients who completed the followup and those lost to follow-up, in order to ensure that there were no significant differences with respect to the main prognostic risk factors.
Results
Of the 171 patients included in the study, 7 patients were lost to follow-up in the delirium group vs. 15 patients in the non-delirium group, representing 12.9% of the initial sample (Figure 1) . No statistically significant differences were found between these patients and those who completed the study with respect to baseline variables. The rate of delirium in the 149 patients who completed the follow-up was 38.9% (58 patients). Their characteristics are shown in Table I . The mortality rate at three-month follow-up in the patients with delirium was 34.5% versus 11% in those without delirium. When comparing the mean survival times for patients who died in the delirium group (31.05 days, S.D. 23.16) and for those who died in the non-delirium group (21.8 days, S.D. 11) with the t test for independent samples (t=1.18, p=0.24) no statistically significant differences were found.
The Kaplan-Meier survival curve for the delirium cohort declined rapidly over the 50 days after discharge (Figure 2 ). When comparing the survival curves with the log-rank test, there is a significant difference between survival times in the two cohorts (logrank=11.92; d.f.=1; P=0.0006).
We included the following predictive variables in the univariate Cox regression model in order to assess their prognostic effect on mortality: delirium, age, dementia and overall functioning level (KPS). We found that the diagnosis of delirium (χ 2 =11.87; p=0.001) and the KPS rates (χ 2 =4.89; p=0.027) had a significant association with higher mortality. However, in the multivariate model the only remaining explanatory variable was delirium (χ 2 =11.29; p=0.001).
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Discussion
The results of this study confirm the association of delirium with a higher risk for mortality and are in accordance with the findings of previous studies (Rockwood et al. 1999 , Francis & Kapoor 1992 . Moreover, delirium was showed to be an independent marker for increased mortality, in line with the conclusion of McCusker et al. (2002) . However, this result has not been confirmed in all studies (Inouye et al. 1998) This could be due to the fact that the objective of the cited study was to assess hospital outcomes in patients with delirium, and therefore a large number of variables were assessed which can be confounding in the evaluation of mortality as an independent factor. The selection of the prognostic factors included in our model was based on the results of previous studies showing their impact on the mortality rates. The functional state (KPS) and delirium were associated with the risk of death in the univariate regression model. However, after adjusting for all the assessed factors including dementia and age, we found that only delirium remained independently associated with mortality over the follow-up period.
There are no statistically significant differences in mean survival time between the two groups (delirium and no delirium), and the functional state (KPS) has no independent association with mortality in the final model. Both of these findings could be explained by the severe decline in the functioning level (mean KPS=21.41, S.D.=12.84) at baseline in the study population, which contributes to shorten the survival time in both groups and makes more difficult the comparison between them with respect to global functioning level.
In contrast to the study of McCusker et al. (2002) , the variable 'age' was not found to be independently associated with higher mortality in our study. We consider that the reduced follow-up period in our sample could prevent a significant impact of the factor 'age'.
It is important to highlight that our followup period (3 months) is much shorter than in the cited studies (3 years and 12 months, respectively) (Rockwood et al. 1999 , McCusker et al. 2002 . The survival curves of previous studies show an important decline during the first month followed by a deceleration. Therefore, we assessed a shorter follow-up period, as the effect of delirium on mortality may decrease while the effect of confounding factors may increase with time, which could bias the results over the long run even after statistical adjustment.
The fact that differences in mean hospital stay did not reach statistical differences between the delirium and non-delirium groups in our study, in contrast to other studies, could be explained by the similar grade of impairment of the functional level associated with physical illness in both groups.
Our study has some limitations. The study sample was selected from hospital wards with a high percentage of elderly patients at admission and therefore more severe morbidity due to age. Another limitation might be due to the relatively small sample size and the limited follow-up period. Further studies in different hospital settings should confirm our results in larger samples with longer follow-up periods. Moreover, the presence of delirium was assessed at 72 hours of hospitalization with no information on the existence of previous or subsequent delirious episodes, which could contribute false nega-tive cases to appear in the delirium group. Finally, the functional state assessed with the KPS was used as an indirect measure of severity, while higher accuracy could have been reached by using more specific indicators of the severity of physical illness.
In sum, the results of this study are in line with previous studies confirming the association between delirium and mortality, and point out the effect of delirium on the prognosis over a short period after the acute episode.
